We present a novel scheme to generate continuous variable polarization squeezing [1, 2] (and references), using intense, femtosecond pulsed laser beams at 1500 nm in a single pass through a polarization maintaining fiber. This system generates excellent, directly measurable polarization squeezing without the need for auxiliary resources and is thus in principle limited only by the system's linear losses. The experimental setup also allows for the direct measurement of the squeezing angle.
The single pass of an intense pulse through a fiber squeezes the beam via the %3 Kerr non-linearity in a quadrature skewed from the amplitude quadrature. The . We observed a maximum of -5.1 dB polarization squeezing at 17.5 MHz for a pulse power of 83.7 pJ in 13.3 m of 3M FS-PM-7811 fiber. This is seen in Fig. 2 , a plot of the measured noise as the X12 waveplate is rotated, corrected for -86.1 dBm of dark noise. The x-axis is the projection angle, 0, i.e. the angle by which the state has been rotated in phase space, which is directly inferred from the waveplate angle. For an angle, 0sq, the squeezing in the system is observed by projecting out only the squeezed quadrature. Further rotation brings a rapid increase in noise as the excess phase noise becomes visible. This is similar to experiments using local oscillators, however here no stabilization is needed after producing the polarization squeezed state. Testing different fiber lengths and types, such as micro-structured fibers, should increase the squeezing. A modified setup could simultaneously produce two polarization squeezed beams which could be used to generate polarization entanglement.
